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INTRODUCTION

Let A", denote the class of functions f(z) of the form

f(2) =zP+ X3 pa,z" (a, Z0,n=p,p € N),(L1) (1.1)
which are analytic and p-valent in the punctured unit disk U* = {z € C:0 < |z| < 1}.

Define the Hadamard product of the function £ (z) € Aj, given by (1.1) and g(z) € A;, given

9@)=z"P+3¥r,a,z" (a, 20,n=p,p €N) (1.2)
as

(f *9)(2) = z7P + X3y anbnz™ = (g % f)(2).
For complex parameters &, ....., a;; By, - .. B (B; #0,—1,....;i = 1,2,....m)the generalized
Hypergeometricfunction,Fn,(z) is defined by
P (2) =1 P, B i 2) = B o SO 2 (13)
I<m+1lm=012,...,z€U*),
Where (x), denotes the Pochhammer symbol defined by

), = {x(x +11)(x +2)...(x+n-1), ZZ (1),2, . »
For positive real values of a;, ..., a;; By, .., Bl <m + 1;Im =0,12,.... ) letH(ay, ... .., a;; By, o ... Bm) Ay = A

be a linear operator defined by
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HY [, B1f(2) = H(ay, e @3 By e B f(2)
= (2P F @y o @3 B B D] # £ (2)

= 77 + 5, o (@ Biim)ay 2" (13)
where
wn(a,B; Iim) = (@1)n+p- e (@n+p 1 (1.6)

Bnt+pe (BrmIn+p (n+p)!

is a positive number for all n=0,1,2,...... Here H [a, ] is used for shorter notation of H(ay, ....., a;; By, ... ... B

Let f and g be analytic in unit disk U, then g is said to be subordinate to f, written asg < f or g(z) < f(z), if there exists a
Schwartz function o, which is analytic in U with ®(0)=0 and |w(z)| < 1(zeU) such that g(z) = f(w(z)). In particular, if the function
fis univalent in U, we have the following equivalence ([4][5])

9(z) < f(2)(z € U) & g(0) = f(0)andg (V) < f(V).

Motivated with the work of Aglam,Kulkarni [1] and Dziok, Murugusundaramoorthy and Sokol [3] we define H},(p, A, B, b, 11) as a
class of functions of the form (1.1) which satisfies the condition

1 Z(Hrln[aﬁ]f(Z)), 1+A4z

—;{W”}“"‘““ow an
WhereO<u<1-1<B<A<1p€N,bnon zero complex number.
We can re-write the condition (1.7) as

[ L =
1 Z(Hm[alﬁ]f(z)) +pHm [a.B1f( 1) < (18)
Bz(Hpla,B1f(2)) +[Bp(1—ub)+Abup}Hp [a.f1f (2)
We note that the concept of generalized hypergeometric function H},[a, ] was motivated by Carlson — Shaffer [2].
In this paper, coefficient inequalities, distortion theorem as well as closure theorem for the class H., (p, A, B, b, 1) are obtained.
2. Coefficients Inequality
Theorem2.1: A necessary and sufficient for f(z) of the form (1.1) to be in the class H,(p, 4, B, b, i) is that
Ypn(1 = B) + p{1 — B — ulb|(A — B)Y]w,(a, B; ;m)a, < pulb|(A - B). (2.1)
The result is sharp for the functionf(z) given by
— D pulbl(A-B) 1 X
f@) =277 + G a—sia—sn on@pim k=P EN). (22)
Proof:Letf(z) € H.,(p,A, B, b, 1), then we have
z(Hpla, p1f (2)) + pHyla B1f (2)

Bz(H}, e, B1f (2)) + [Bp(1 — ub) + Abup}H}, [, f1f (2)
_| Yrep(n+ pwyla, f;l;m)a, z" <1

|pulbl(4 — B) + T2, [B(n + p) + pulbl(4 — B)lwy(a, B; I; m)ayz"
If we choose z to be real andz — 17, we get
D [0 = B) + p{L - B = ulbl(4 - B ona B Limda, < pulbl(4 - B).
n=p
Assuming that the inequality (2.1) holds true then from (1.8),we find that

z(Hpla, p1f (2)) + pHpla, B1f (2) Ynsp (n+plog(a B lmay, <1
Bz(H}[a, B1f (2)) + [Bp(1 — ub) + Abup}Hh[a, B1f (2)| ~ pulbl(A — B) + X5, [B(n + p) + pulbl(A — B)lwy(a Bi Lm)a, ™
(zeU*zecC|z]| <1).
Hence, by the Maximum Modulus Theorem we havef(z) € HL,(p,A, B, b, 11).
3. DISTORTION THEOREM
Theorem 3.1:Letf (z) € HL,(p, A, B, b, ), then for 0 < |z| = < 1, we have
— |
-p _ ( #lbl(A B)(ZP) (Bl)Zp e (ﬁm)Zp)rp < |f(Z)|
[2(1 = B) — pulbl(A = B)] (a1)zp e o (@)
-p ulb|(A-B)(2p)! (Bl)zp ------- (ﬁm)zp) p

=i ([2(1—3)—#|b|(A—B)] (a1)2p-(@)2p r (3.1)

where equality holds true for the function

=, P+ ulbl(4-B)(2p)! (Bl)zp ------- (ﬁm)zp) P .
f@) =z ([2(1—3)—u|b|(A—B)] @zpAaDzp ) © (3.2)

20348 |Page



International Journal of Recent Scientific Research Vol. 8, Issue, 9, pp. 20347-20350, September, 2017

Proof:Sincef (z) € H.,(p, A, B, b, w)then from (2.1)

(@t - (@i

D[ = B+ p{L — B — ulbl(4 — )}

1
< bl(A—B
Bnry - Bodey G+ py O = PHIEIA =)
n=p
or
(@)zp o (@)op 1 N
1-B)+p{1—B—ulbl(4A-B Za < pulbl(4 - B)
[p( ) +p{ ulbl( )}](Bl)zp-------(ﬁm)zp (Zp)!nz,, n < DU
or
© ulbl(a-B)(2p)!  (B1)2p--.. (Bm)zp)
”:planls([zu—m—mmm—sn (@2pl@dap ) (33)

Thusfor 0 < |z]| =7 <1,
@ [oo]
lf @) < |Z|_p+z la,lz" < rP +sz la, |
or

< D + ulbl(4a-B)2p)!  (Bi)zp-w- (ﬁm)zp) p Py
f@l=r ([2(1—3)—#|b|(A—B)] (@1)zp-(@)2p " (34)

and

® [o e}
@121 = ) laglz 2 =17 ) a,|
n=p n=p
or

> D _ ulbl(4a-B)2p)!  (B)2p-w- (ﬁm)zp) p .
|f(Z)| =T ([2(1—3)—#|b|(A—B)] (a1)2p.(@1)2p r (35)

On using (3.4) and (3.5) inequality (3.1) follows.

4. Closure Theorem

Theorem 4.1: Let

foa@) = 2 Pand () = 270 + (o ) ae 4
forn = pthenf(z) € H., (p, A, B, b, u) if and only if it can be expressed in the form

f(2) = Xrep-1Anfn(2), where 4, = 0and X5, 4, = 1. 4.2)

Proof: Let f (z) can be expressed in the form (4.2), then

_ N _ .\ pulbl(A — B) Ay .
fO)= ), Mfuld) =2 p+;([n(1—3)+p{1—B—u|b|(A—B)}]) on@pLm”

n=p-1

Then
( pulb|(A - B) ) An
[n(1 - B) +p{1 — B — u|b|(A - B)}) w,(a,B;l;m)

> [~ B) + p{ — B — ulbl(4 — B} (@, 5 Lim)

n=p

> pulbl(A— B4, = pulbl(4 ~ B) Y A, <pulbl(A - B).
n=p

n=p

So, from (2.1), it follows that f(z) € H.,(p,A, B, b, 1)
Conversely,let f(z) € H.,(p, A, B, b, 1t). From theorem 2.1, we have

" s( pulbl(A - B) ) 1 fornzp

[n(1 - B) +p{l — B —ulbl(A — B)}]) w,(a, B;;m)
Setting
3 _n(1—B)+p{l-B—ulbl(A-B)}
" pulbl(A — B)

wy(a, B;l;m)forn = p.

andd,_; = Xr-pAn
It follows that

FO= ) Mfi@

n=p-1
This completes the proof.

20349 |Page



Jitendra Awasthi., A New Subclass of Meromorphic P-Valent Functions With Positive Coefficients

5. Radii of Starlikeness and Convexity
Theorem 5.1: Let the function f(z) defined by (1.1) be in the class H.,(p, A, B, b, i) Then

(i)f is meromorphically p-valent starlike of order § (0 < § < p) in the disk |z| < 7;,where

_ . {n(1-B)+p(1—-B—ulb|(A-B))}
rn =7.(p,A,B,b,1,8) = Min,,[ e wnla B lim) (B2 (5.1)
(i) f is meromorphically p-valent convex of order § (0 < § < p) in the disk |z| < r,,where
_ — {n(-B)+p(1-B-ulbl(4-B))} : p(—8)1:
r, = 1,(p, A, B, b, i, 8) = min,,, [ b IA=B) wy (a,B;1;m) (n+5)] . (5.2)
Proof: (i)Using definition (1.1), we observe that
zf (2)+pf(2) TR=pn+p)lan|lz|™
D@ S s IS PR TS <1(zl<n;0<6<1). (5.3)
This last inequality (5.3) holds true if
> (35 laallelr < 1
n=p
In view of (2.1), the last inequality is true if
n+é {n(l—B)+p(1—B—y|b|(A—B))}
wy(a,B;;m)(n =p,p €N).
(=5) e < A=) n(@ Bilim)(n = p.p € N)

which on solving gives (5.1).
(if) Using definition (1.1), we observe that

zf"(2)+(1+p)f (2) n=pnn+p)layllzl™
zf"(2)+(1+26-p)f ()| — 2p(-8)-ZHr-pn(n—p+28)lanllz®* —

This last inequality (5.4) holds true if
> (”(” )) Wlzir < 1.
p (p—9)

n=p

<1,(zl <n;0< 68 <1). (5.4)

In view of (2.1), the last inequality is true if
(n( n+ 6)) zjn < (M@ =B) +p(1—B — ulbl(4 — B)))

p (p—96) pulbl(4 — B)
which on solving gives (5.2).

w,(a,B;l;m)(n=p,p €N).
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